SUMMARY After his first acute myocardial infarction, a 69-year-old male suffered the usually lethal complication of ventricular free-wall rupture. Early suspicion of possible rupture and immediate percutaneous insertion of an intraaortic balloon pump assist device afforded sufficient hemodynamic stability to proceed with cardiac catheterization. The diagnosis of ventricular free-wall rupture was confirmed and the extent of coronary artery disease defined. The patient underwent repair of the free-wall rupture and coronary artery bypass grafting and has returned to full activity.
RUPTURE of the left ventricular free wall occurs in approximately 3% of patients hospitalized with acute myocardial infarction." 2 Approximately 10% of hospital deaths after acute myocardial infarction are secondary to rupture,'-making ventricular free-wall rupture the third most important cause of infarctionrelated death.4' Because hemodynamic decompensation usually occurs so' rapidly after myocardial freewall rupture, therapy has usually been unsuccessful in preventing death' in patients manifesting this complication. Only 10 patients have been reported who had successful surgical repair of myocardial free-wall rupture and survived to leave the hospital.6'2 We successfully treated a patient who had a rupture of the left ventricular free wall after myocardial infarction. Preoperative hemodynamic stabilization was achieved by intraaortic balloon counterpulsation,'3 which permitted catheterization so the rupture could be located before operation.
Case Report
A 69-year-old male came to the emergency room complaining of 8 hours of substernal and epigastric pain-. He Marked anterolateral and apical hypokinesia and moderate inferolateral hypokinesia were present. As contrast medium emptied from the left ventricle, faint opacification of the pericardial space was noted and a linear residue of contrast medium remained in the center of the ventricular silhouette ( fig. 3 ). Coronary arteriography revealed 95% reduction in luminal diameter of the proximal portion of the left anterior descending artery and 90% reduction in luminal diameter of the origin of a large obtuse marginal branch of the left circumflex artery. The patient was transferred directly to the operating room. During induction of anesthesia, the patient sustained a cardiac arrest. The chest and pericardium were immediately opened and cardiac massage was begun. Approximately 400 ml of blood were found in the pericardial space. There was a myocardial infarction of moderate size in the distribution of the partially obstructed large obtuse marginal branch and a myocardial tear in the center of the area of infarction. The patient was placed on full cardiac bypass and the area of rupture was plicated with sutures placed through Teflon pledgets for reinforcement. Bypass grafts were placed to the left anterior descending artery and to the affected obtuse marginal branch of the circumflex artery. Postoperatively, the patient was supported hemodynamically with intraaortic balloon counterpulsation. Four days after operation, he was weaned from the intraaortic balloon counterpulsation and began a routine postoperative ambulation schedule. Eighteen days after operation he was discharged to his home. His cardioactive medications included digoxin, furosemide and potassium chloride, propranolol and isosorbide dinitrate. Sixteen weeks after hospital discharge, he has resumed his regular schedule as an attorney. case, as many as 30% of myocardial ruptures occur in the first 24 hours after infarction," 18 and 50% occur within 3-5 days of the acute infarction." 17 Suspicion of early myocardial free-wall rupture in patients with these features may be further confirmed by finding pericardial fluid echocardiographically or hemodynamic features of tamponade at bedside right-heart catheterization.
The pathologic substrate of ventricular free-wall rupture after infarction is rarely a "blowout" through the ventricular wall, but usually a hematoma dissecting in an irregular path through the necrotic myocardium. Occasionally, an oozing, hemorrhagic infarct without a definite macroscopic perforation is the cause of hemopericardium. The time course of hematoma dissection and accumulation of blood in the pericardium is not always so rapid as to preclude diagnosis and effective hemodynamic stabilization. Moreover, because many myocardial free-wall ruptures occur in association with infarctions of only moderate size, as in this case, there is potential for successful surgical repair and subsequent good myocardial function.
Achieving hemodynamic stability in the setting of suspected rupture is of prime importance. Lifethreatening hypotension and hypoperfusion are secondary to hemopericardium and pericardial tamponade. Repeated pericardiocentesis or placement of a pericardial drainage catheter has been used in all but one of the reported cases of successful repair of myocardial free-wall rupture. In the present case and one reported by O'Rourke," the intraaortic balloon counterpulsation device was used preoperatively. Using a surgically implanted device in 19 patients with suspected cardiogenic shock, O'Rourke" found that two of these patients had unsuspected postinfarction myocardial free-wall rupture. Arterial counterpulsation in these two patients was considered invaluable in circulatory support during angiography and preparation for surgery. One of O'Rourke's two patients survived surgical repair of his rupture. In our patient, percutaneous insertion of the balloon pump within 5 minutes clearly augmented systemic and coronary perfusion pressures so that the patient regained consciousness and was able to undergo emergency cardiac catheterization. With the balloon pump in place, the patient did not require pericardiocentesis, and hemodynamic stability was maintained without the potential problems of myocardial injury from the pericardiocentesis needle or systemic hypoperfusion secondary to continuous removal and reaccumulation of blood in the pericardial space. The rapid accessibility of counterpulsation support by the percutaneous approach,'3 as compared with the surgical approach, may have resulted in greater benefit for our patient.
In the clinical setting in which myocardial free-wall rupture must be considered (i.e., refractory hypotension or recurrent chest pain), the differential diagnosis also includes cardiogenic shock and additional recurrent ischemia, both of which are effectively treated with balloon counterpulsation. Therefore, because counterpulsation can provide effective therapy 1282 CIRCULATION for the differential alternative problems, our success in a patient with rupture leads us to conclude that the immediate percutaneous insertion of an intraaortic balloon counterpulsation device should be considered when myocardial free-wall rupture is suspected.
Techniques in cardiovascular acute care and surgery have made it possible to save some patients with postinfarction myocardial free-wall rupture. Early suspicion of impending rupture and immediate pericardiocentesis balloon counterpulsation to maintain stable hemodynamics appear to be among the keys to successful treatment.
Since acceptance of this manuscript, a second patient with similar findings has presented to us. This 54-year-old man without a history of ischemic heart disease presented after 3 days of constant pleuritic, right ear, neck and shoulder pain, with fever and a pericardial friction rub. Inferoapical ECG Q waves and a serum CK level of 2000 mg/dl were noted. The next day, the patient developed hypotension, and the rub was absent. Echocardiography demonstrated moderate anterior and posterior pericardial effusions, and myocardial rupture was suspected. Pericardiocentesis produced a small amount of bloody fluid. Immediately thereafter, an intraaortic balloon counterpulsation device was inserted percutaneously, resulting in hemodynamic stabilization, permitting emergency cardiac catheterization, which revealed hemodynamics consistent with pericardial tamponade and, at left ventriculography, extravasation of contrast medium from the posterobasal segment. Severe threevessel occlusive coronary artery disease was noted. From catheterization, the patient was taken directly to operation. A myocardial rupture in the area of recent posterobasal infarction was repaired, and two aortocoronary vein bypass grafts were placed. The patient's postoperative course was uneventful. He was discharged and has returned to work.
